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BACKGROUND

MATERIALS AND METHODS, CON’T
(a)

The frosted elfin butterfly (Callophrys
irus) is a locally rare Lycaenaid with
spotty distribution throughout the
eastern United States. As host plant
specialists, frosted elfins only lay
eggs on two plant species: yellow wild
indigo (Baptisia tinctoria) and wild
lupine (Lupinus perennis) (Albanese et
el., 2006 (1)). They prefer dry habitats
with low canopy cover and high host
plant densities. Both host plants are
characteristic
of
sandplain
communities in Massachusetts with
dry, acidic soil. Yellow wild indigo is
found in abundance at Gavins Pond
(Foxboro MA).
Since 2000, Massachusetts Butterfly Club members have been
informally monitoring the frosted elfin population at this site; however, no
systematic population surveys have been done. Using their data in
addition to my own, I estimated annual population size from 2001 to
2022. In 2022, I performed a mark-release-recapture study in 20 indigo
patches at Gavins Pond to more accurately estimate population size,
calculate daily survival of the species, and understand suspected
territorial behavior.

MATERIALS AND METHODS
• Annual population estimates for 2001 – 2022 were calculated
following Bonoan et al. 2021 (2).
• In 2022, I performed a mark-recapture study of the frosted elfin at
Gavins Pond (Figure 1).
• Captured butterflies
were marked with a
sharpie (Figure 2)
according to a schema
adapted from a Uconn
Study (Figure 3).
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Figure 3. Mark-recapture marking
schema

Figure 2. (a) elfin being actively
marked, (b) elfin held in soft
forceps during marking, (c) elfin
007

RESULTS
Since 2001, the frosted elfin population has significantly declined (Figure 4).
I captured 16 individuals with 17 recaptures. The apparent survival of the elfins at
Gavins Pond was 0.85, which translates to an average lifespan of about 6.17 days.
The total frosted elfin population size at Gavins Pond was estimated to be 21
butterflies. The first frosted elfin was observed on May 17th and the last on June
8th, with peak flight at May 25th. The flight period and peak flight were much
shorter and later in 2022 than in previous years. (Figure 5)
Few individuals seemed to express any explicit signs of territoriality (Figure 1).

CONCLUSIONS
These data show a strong need for conservation efforts to help
restore the dwindling frosted elfin population at Gavins Pond.
Future directions may include a reintroduction
study where healthy frosted elfins from other
sites would be relocated to Gavins Pond.
During the 2022 season, I also collected wild
indigo samples that are currently being
analyzed for nutritional content to determine if
host plant nutritional status is a factor
affecting the elfin population at Gavins Pond.
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• For each butterfly, I
marked a GPS
waypoint and recorded
wing damage, wear,
sex, and capture status.
• I analyzed the data
using Rmark and an
equation for lifespan
modified from
Sielezniew et al. 2020
(3).

(b)

Figure 1. Map of Gavins
Pond with indigo patches
outlined in white. Each
different colored arrow
represents a recaptured
butterfly’s path. All points
without corresponding
arrows are single captures.
Satellite image: MassGIS,
Commonwealth of
Massachusetts EOEA,
Maxar Technologies, 2022.
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Figure 4. Elfin population trends observed over
a 21-year period

Figure 5. Mark-recapture based population
estimate for 2022
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